Abstract : We previously demonstrated that RhoA is expressed in rat pancreatic acini and is implicated in the mediation of pancreatic enzyme secretion. In the present study, we aimed to evaluate 1) RhoA and cell to cell adherence protein (E-cadherin and 9 -catenin) expression in response to cholecystokinin octapeptide ( CCK-8 ), carbamylcholine ( CCh ), or 12-0-tetradecanoylphorbol 13-acetate ( TPA ), and 2) the interaction between RhoA, E-cadherin and -catenin in rat pancreatic acini. Isolated pancreatic acini were prepared by collagenase digestion of Sprague-Dawley rat pancreas. Western blotting and immunoprecipitation were performed on extracts of the isolated acinar cells.
Introduction
The importance of the actin cytoskeleton in cell-to-cell adhesion is well known. Tight junctions, adherens junctions, and desmosomes maintain intracellular contacts between epithelial cells. Tight junctions and adherens junctions are connecting sites for bundles of actin filaments)and desmosomes are the major surface attachment sites for intermediate filaments2). Cadherins (transmembrane proteins that are localized at adherens junctions) interact with each other at the extracellular surface to mediate cell-to-cell binding, which is critical to the maintenance of tissue structure and morphogenesis3 More than 50 small GTP-binding proteins with strong sequence homology to the proteins encoded by the Ras oncogenes have been characterized. Rho, the first Ras homologue to be identified, is involved in signal transduction in several cell types9), actin stress fiber formation, focal adhesions, cell motility and secretion10). Recently, Rho was implicated in cadherin-mediated cell-to-cell adhesion11). Additionally, p 120-catenin is also a key regulator in adhesion function12). Furthermore, Rho family small GTP-binding proteins have many effector molecules, including Rho-kinase (ROCK-I / II ), protein kinase N, rhophilin, rhotekin, citron, and p140 mDia".
These molecules also play important roles in actin cytoskeletal functions and cell-to-cell adhesion. 
Materials and Methods

Materials
Male Sprague-Dawley rats weighing 200-250 g were obtained from Saitama Experimental Animal Supply (Saitama, Japan).
Chemicals were purchased from the following sources: CCK-8, carbachol, 12-0-tetradecanoylphorbol 13-acetate (TPA ), and 1,2-bis (2-aminopenoxy) ethane-N,N,N,N'-tetraacetic acid-AM (BAPTA-AM) from Sigma Chemical Company (St. Louis, MO, USA) ; antibodies against RhoA, E-cadherin, and /9 -catenin from Santa Cruz Biotechnology (Santa Cruz, CA, USA) ; and protein G-Sepharose from Pharmacia Biotech (Uppsala, Sweden).
Isolation of pancreatic acinar cells
Isolated rat pancreatic acini were prepared by collagenase digestion of male SpragueDawley rat pancreas 19 . First, acini were suspended in a physiological salt solution (PSS) containing 0.1% bovine serum albumin, soybean trypsin inhibitor (0.1 mg/ml), and (mM) Rho 1) .
Effects of CCK-8, CCh and TPA on RhoA, E-cadherin, and j3 -catenin expression
Treatment of pancreatic acini with CCK-8 (10-11 M to 10-9 M) for 3 min resulted in a dose-dependent increase of RhoA expression. Carbachol (10-7 M to 10-4 M) and TPA (10-8 M to 10-6 M) also increased RhoA expression dose-dependently (Fig. 2) . Similar dose- Effect of BAPTA-AM on RhoA and E-cadherin expression Pretreatment of pancreatic acini with the intracellular Ca2+ chelator, BAPTA-AM at 10-M for 10 min abolished the expressions of RhoA and E-cadherin following CCK-8 (10 R M) stimulation. This finding suggested that stimulation of RhoA and E-cadherin expression requires intracellular Ca2+ (Fig. 5) . Samples were resolved on 7.5% SDS-PAGE gels prior to electrophoretic transfer to nitrocellulose. 
Discussion
The Rho family of proteins has seven distinct members: Rho (A, B, and C isoforms), Rac (1 and 2 isoforms), Cdc42 (Cdc42Hs and G25K isoforms), RhoD, RhoG, RhoE, and TC109'. Rho regulates the signaling pathway linking membrane receptors to the assembly of focal adhesions and actin stress fibers. We previously reported that RhoA exists in rat pancreatic acini where it appears to be involved in the mediation of pancreatic enzyme secretion evoked by CCK and carbachol. Our results also implicated RhoA pathways in the activation of protein kinase C (PKC) and Src cascades via Gq/11 protein and phospholipase C13). Furthermore, Rho is involved in the phosphorylation of p125 focal adhesion kinase (FAK) and paxillin2Q1. G-protein signaling via Rho and the associated activation of p125 FAK seem to mediate CCK-stimulated morphological changes in rat pancreatic acini21 Therefore, Rho plays an important and multifaceted role in the physiology of the pancreatic acinar cell. Phosphoinositide 3-kinase (P13K) and Src are involved in mediating CCK-stimulated pancreatic exocytosis2Q). P13K is implicated in the cytoskeletal control of membrane ruffling25) and tube-like structure formation 26). Furthermore, P13K is the preferred substrate for pp 60" in several cell types27. Interestingly, p120-catenin is also a substrate for the Src oncoprotein28'. From these observations, it may be hypothesized that RhoA, P13K, Src and p120-catenin are closely associated within pancreatic acini. 
